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(54) COMPATIBLE MULTIPHASE ORGANIC SOLVENT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compatible :»««-*(t**.a»4iwta*Kit* 
multiphase organic solvent system facilitating the control f 4 r rH>NV ,.. 

of chemical reaction or the like and the ~.| \ ' V *>T 

separation/refining of a chemical substance after \ \ \. 

treatment such as chemical reaction or the like. 
SOLUTION: The solvent system comprises two or more 
kinds of single organic solvents or a mixed solvent. The 

solvent system can reversibly change two solvent states "" \ \ ~v 

of a uniform compatible mixed solvent system, wherein 
two or more kinds of the single organic solvents or the 
mixed organic solvent are uniformly mixed in a 
compatible state, and a separated solvent system, which 
is separated into two or more kinds of phases based on 
two or more kinds of the single organic solvents or the 

mixed organic solvent constituting the solvent system, by changing a temperature condition, 
In the condition constituting the uniform compatible mixed solvent system, a chemical 
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component only dissolved in one organic solvent or the organic solvent system can be 
uniformly dissolved. The application of the organic solvent system to chemical reaction or the 
like is also disclosed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Fundamentally, this invention relates to the manufacturing method of the 
compound using the solvent system with easy control and easy recovery of a resultant and this 
reactional solvent system of the reaction. In the system using an electrolyte especially, The 
solvent system which can change easily reversibly two or more sorts of the single organic 
solvents or mixed organic solvents which constitute said uniform compatible mixed solvent 
system for the state and electrolyte of the uniform compatible mixed solvent system which 
dissolves an electrolyte into the state of a part liquation intermediation system which can be 
dissolved and divided into the phase of separated 1 which is used as the main ingredients, It is 
related with the manufacturing method of the compound using a reactional solvent system and 
this reactional solvent system. 
[0002] 

[Description of the Prior Art]ln a chemical reaction, if the output made into a catalyst, a reaction 
adjuvant, a by-product, etc. and the purpose is easily separable, it not only can reduce 
separating operation substantially, but it can control making environment generate an 
obnoxious waste as much as possible by reduction etc. of the drugs used at a process. By the 
way, in the laboratory level, the following are proposed as a method of making separation of 
output easy until now. 

The solid-phase-synthesis method for performing a series of reactions with the molecule which 
has melted into the molecule etc. and solvent of the solid surface in this dispersing solvent 
where a solid is distributed in 1 and a solvent by a solid surface. 

The fluorine system compatibility biphasic response system which combined 2, the alkanes 
which were fluorinated, and a common low polar organic solvent. 

3, water, and the reaction system using phase transfer catalysis on the two phase system of 
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an organic solvent. In these systems of reaction, each solvent component is dissolved with 
heating by 2. However, the solvent and compatibility whose solvent which can be used is low 
polar and which were fluorinated are restricted to the low-polar, comparatively high thing. In 
order to dissolve the target substance in that an expensive fluorination solvent is required and 
a fluorination solvent, Since this characteristic was not looked at by that that substance also 
needs to carry out fluorination processing and the high dielectric constant solvent, when 
dealing with the reaction in which organicity and mineral were dissolved, and polar substances, 
such as biomolecule, there were problems ~ it is difficult in many cases etc. -- in them, 
moreover -- 3 can also be said to be the system of reaction which combined the solvent and 
lower dielectric constant solvent (or low polar) of high permittivity (or high polarity) -- these 
solvents - the difference in character - by change of easy external conditions, although two 
phase structure is formed. A reversible uniform mixed solvent system is made to form, and the 
thing is not obtained. The reaction is restricted with the interface of the separated bilayer and it 
is hard to say that reactivity is high. 
[0003] 

[Problem(s) to be Solved by the lnvention]Therefore, the technical problem of this invention is 
building the system of reaction which solved the problems of control of the reaction of said 
conventional technology, and the separation refinement of a resultant. While inquiring 
wholeheartedly that said problem should be solved, The nonpolar organic solvent (it is a 
concept containing the mixed organic solvent which mixed these with the independent single 
organic solvent with the suitable mixture ratio.) and the polar organic solvent (this is also a 
concept containing the mixed organic solvent which mixed these with the independent single 
organic solvent with the suitable mixture ratio.) with specific this invention persons, It is 
reversibly and easily convertible for two solvent states with the state of a uniform compatible 
mixed solvent system, and the state of a separation solvent system which carried out phase 
separation by the solubility over a chemical entity differing and changing temperature 
conditions, and. It was able to find out that the solvent system which fills a substantial reaction 
condition only in a uniform compatible mixed solvent state could be built, and said technical 
problem was able to be solved. 

[0004]The polar solvent which usually dissolves an electrolyte was difficult not to make the 
state of a uniform compatible mixed solvent system from as easy conditions as the solvent of a 
nonpolar organic solvent, but to make it especially reversibility. However, in solvent SHISUMU 
which this invention persons found out this time, State of a uniform compatible mixed solvent 
system where the solvent of 1 could dissolve the electrolyte and the electrolyte was dissolved - 
the state where an electrolyte is dissolved only in the single organic solvent or mixed organic 
solvent which uses as the main ingredients the solvent of 1 which carried out phase 
separation, and it can separate into it, It found out that it was reversibly realizable only by 
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controlling temperature. Discovery of this phenomenon is a completely surprising thing, and is 
**(ing) [ use an ionic substance for the system of reaction in many cases, and ]-to design [ of 
the future various systems of reaction ], and construction-offer of solvent system of this 
invention ****** size since the separation removal of the ionic material after a reaction was 
difficult. I think that not only a reaction process but the configuration of the functional system 
which controlled a refining system and compatible-phase separation, for example, the system 
etc. which are energized at a certain criticality temperature, is considered, and the solvent 
system of this invention is useful also as a new functional material. 
[0005] 

[Means for Solving the Problem]The 1st of this invention is a solvent system which consists of 
two or more sorts of single organic solvents or mixed organic solvents, and this solvent 
system, This solvent system. Two or more sorts of single organic solvents or mixed organic 
solvents to constitute two or more sorts which constitute a uniform compatible mixed solvent 
system which carried out compatible mixing uniformly, and this solvent system of said single 
organic solvents or mixed organic solvents in the two solvent system state with a separation 
solvent system divided into two or more sorts of phases used as the main ingredients 
temperature conditions. It is a solvent system being able to dissolve uniformly a chemical entity 
which dissolves only in a single organic solvent or a mixed organic solvent of 1 on conditions 
which can carry out a change of state reversibly, and constitute this uniform compatible mixed 
solvent system by changing. "Dissolving only in a single organic solvent or a mixed organic 
solvent of 1" in this specification, It does not say that it does not dissolve in other single 
organic solvents or mixed organic solvents at all, but most added chemical entities dissolve in 
a single organic solvent or a mixed organic solvent of 1, and about several percent is a 
concept including a case where other single organic solvents or a mixed organic solvent melts. 

[0006] Preferably, a chemical entity is a chemical entity which participates in a reaction, and a 
phase which uses as the main ingredients an organic solvent or an organic solvent system of 
at least 1 which constitutes a solvent system dissolves one ingredient of a chemical entity 
which participates in said reaction at least, And conditions which advance a substantial 
chemical reaction in the state of a separation solvent system are not fulfilled, Are it said solvent 
system by which it is characterized to fulfill conditions which advance said chemical reaction 
only in a state of a uniform compatible mixed solvent system, and more preferably, A single 
organic solvent or a mixed organic solvent of 1 comprises a compound of a cycloalkane series, 
Other single organic solvents or mixed organic solvents Nitroalkane, nitril, It is said solvent 
system characterized by a thing as which it is chosen from a group which consists of alcohol, 
alkyl halide, an amide compound, and sulfo- KISAIDO, and which comprises a kind at least, A 
carbon number of an alkyl group of nitroalkane is 1, 2, or 3 much more preferably, A carbon 
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number of an alkyl group of nitril is 1 , 2, or 3, and an amide compound is N-dialkyl or N- 
monoalkyl amide, and a carbon number of the sum total of an alkyl group and a formyl group, 
or an acyl group is six or less, and carbon number of alcohol is eight or less, A carbon number 
of an alkyl group of sulfo- KISAIDO is 1 , 2, or 3, and an alkyl group of alkyl halide is the 
aforementioned solvent system, wherein a carbon number is six or less. 
[0007]The 2nd of this invention is a solvent system which consists of two or more sorts of 
single organic solvents or mixed organic solvents, and this solvent system, This solvent 
system. In the two solvent system state with a separation solvent system which divided two or 
more sorts of single organic solvents or mixed organic solvents which constitute a uniform 
compatible mixed solvent system in which two or more sorts of single organic solvents or 
mixed organic solvents to constitute carried out compatible mixing uniformly, and this solvent 
system into two or more sorts of phases used as the main ingredients, temperature conditions. 
A solvent system being able to dissolve uniformly a chemical entity which can carry out a 
change of state reversibly by changing, and dissolves only in an organic solvent or an organic 
solvent system of 1 in a state of this homogeneous-mixing solvent system is used, Using a 
chemical entity which participates in a reaction as a chemical entity, after addition of this 
chemical entity, Make it temperature conditions which realize a state of a uniform compatible 
mixed solvent system of fulfilling conditions of a chemical reaction, and a reaction is advanced, 
Subsequently, two or more sorts which constitute this solvent system of each single organic 
solvents or mixed organic solvents are made into temperature divided into two or more phases 
used as the main ingredients, a phase which uses a single organic solvent or a mixed organic 
solvent of 1 as the main ingredients for output ~ or it is a manufacturing method of a 
compound carrying out separate recovery as a sludge. 

[0008]A single organic solvent or a mixed organic solvent of 1 comprises a compound of a 
cycloalkane series preferably, Other single organic solvents or mixed organic solvent systems 
Nitroalkane, nitril, It is a manufacturing method of the aforementioned compound using a 
solvent system which is chosen from a group which consists of alcohol, alkyl halide, an amide 
compound, and sulfo- KISAIDO, and which comprises a kind at least, A carbon number of an 
alkyl group of nitroalkane is 1 , 2, or 3 more preferably, A carbon number of an alkyl group of 
nitril is 1 , 2, or 3, and carbon number of an amide compound of an alkyl group of N-dialkyl or 
N-monoalkyl amide and an acyl group, or a formyl group is six or less, carbon number of 
alcohol is eight or less ~ an alkyl group of sulfo- KISAIDO - a carbon number - 1 and 2 - 
again -- or it is 3 and an alkyl group of alkyl halide is a manufacturing method of said 
compound using a solvent system whose carbon number is six or less. 
[0009]lt is a manufacturing method of each of said compound irradiating with light of ultraviolet 
- visible light a manufacturing method and the system of reaction of each of said compound 
advancing a reaction by electrolysis, using an electrolyte as a chemical entity which 
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participates in said reaction, and advancing a reaction. 
[0010] 

[A mode of operation of this invention] This invention is explained more to details. 
A. A solvent system of this invention consists of two or more sorts of single organic solvents or 
mixed organic solvents which can take at least a state of a uniform compatible mixed solvent 
system, and a state of a separation solvent system divided into two or more phases reversibly 
by few temperature changes. Combination of a single organic solvent or a mixed organic 
solvent with this characteristic is the foundations of a solvent system of this invention. 
A single organic solvent or a mixed organic solvent of 1 and 1 , As a compound group which is 
a low polar organic solvent fundamentally and constitutes this solvent, An alkane, cycloalkane, 
an alkene, an alkyne, aromatic compounds, etc. can be mentioned, as a desirable thing, a 
compound of a cycloalkane series can be mentioned and cyclohexane can be especially 
mentioned as a desirable thing as a desirable thing. In relation to conversion of a chair type- 
boat conformation isomer of cyclohexane taking place on comparatively [ in temperature ] quiet 
conditions in connection with other solvents, it can be surmised that a solvent system of said 
this invention is realized. Cyclohexane has the advantage that the melting point is 
comparatively as high as 6.5 **, and output after a reaction, etc. are solidified and it can 
dissociate, and can be said to be a desirable solvent also from this field. 
[001 ^Fundamentally as a single organic solvent or a mixed organic solvent combined with 2 
and said 1, it is a high polar organic solvent. A solute which has high polarity preferably, for 
example, mineral, organic salt, an inorganic base, Inorganic acid, an organic base, organic 
acid, Lewis acid, a Lewis base, both ionic substances, An ionicity photosensitizer (methylene 
blue), a supporting electrolyte, an organic metallic compound, Alcohol, phenol, aromatic 
compounds, carboxylic acid, amine, aldehyde, Ketone, ether, amide, a nitration thing, a 
halogenide, a thiol, Sulfone, sulfo- KISAIDO, isonitrile, an acid anhydride, ester species, What 
dissolves selectively which polar organicity molecule, water, polar polymers, amino acid, 
peptide, protein and its derivative, nucleic acid and its derivative, sugars and its derivative, 
lipid, its derivative, etc. can be mentioned. As a more desirable solvent, nitroalkane, nitril, 
alcohol, alkyl halide, an amide compound, sulfo- KISAIDO, etc. can be mentioned. 
[0012]Since it is premised on using for various reactions as what constitutes said solvent 
system, it is relation with various reactions, It is required to be the characteristic of dissolving a 
solute, a catalyst, a substrate, a reaction adjuvant, etc. which are involved and used for this 
reaction in a state of a uniform compatible mixed solvent system, and, naturally it is chosen in 
consideration of this viewpoint. 

[0013]B. Explain an outline of a principle of manufacture of a compound using this invention 
solvent system according to drawing 1 . The state where it has separated into each single 
organic solvent or mixed organic solvent is shown, and A of drawing 1 is explaining by a case 
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where what dissolves a catalyst and a reaction adjuvant for what dissolves reaction raw 
materials as other solvents is used as a solvent on 1 for convenience here. B changes 
temperature conditions into a state of a uniform compatible mixed solvent system, and 
explains a process which is advancing a reaction. C is separated into each solvent phase 
which uses as the main ingredients a solvent which constitutes a solvent system reversibly 
from said temperature conditions, A state of a separation solvent system divided into a phase 
which dissolves output, and a phase in which the dissolution was dissolved for a catalyst and a 
reaction adjuvant is shown, and how a principle of a solvent system of this invention separates 
output is explained. 

[0014]When cyclohexane is used here as a solvent which dissolves output, for example, there 
is an advantage that output is easily recoverable, by being able to separate a generation 
phase as a solid, if it cools at 0 **, heating output separated as a solid, and carrying out 
evaporative removal of the cyclohexane. 
[0015] 

[Example]First, the example of a solvent system is explained. Explanation here is for 
explaining the principle of this invention to details more. 
This invention is not limited. 

[0016]ln 1 10 ** of examples breath pressure, 50 ml of nitroalkane added to the reaction vessel 
(glass) at 10 ml of cyclohexane. The mixture of nitromethane and nitroethane was used as 
nitroalkane. As a mixture, the mixture ratio 10:0 (50 ml : 0 ml), 9:1 (45 ml : 5 ml), 8:1 (40 ml : 
10 ml), 7:3 (35 ml : 15 ml), 6:4 (30 ml : 20 ml), 5:5 (25 ml : 25 ml), 4:6 (20 ml : 30 ml), What 
was set to 3:7 (15 ml : 35 ml), 2:8 (10 ml : 40 ml), 1:9 (5 ml : 45 ml), and 0:10 (0 ml : 50 ml) 
was prepared, respectively. In these 1 1 kinds of mixture of organic solvents, a 
nitromethane:nitroethane ratio separates into two phases (lower layer which uses as the main 
ingredients the upper layer which uses cyclohexane as the main ingredients, and nitroalkane) 
from 10:0 altogether at 10 ** in the range of 3:7. 

[0017]When temperature was respectively raised one by one to this solution, it became a 
uniform compatible mixed solution thoroughly by heating beyond the temperature shown in the 
graph of drawing 2 As long as it maintained [ these uniform compatible mixed solution 
systems ] at a high temperature beyond the equalized temperature, even if it did not perform a 
physical operation of stirring etc. from the exterior, they maintained the homogeneous solution 
in the state of settlement. Shortly after cooling again below to equalization temperature, it 
separated into two phases (minute liquation intermediation system). The phenomenon of the 
change of state of this uniform compatible mixed solution system-part liquation intermediation 
system can be carried out on a repetition reversible target with heating and cooling. 
Nitromethane: Although the nitroethane ratio became a homogeneous solution at 10 **, it 
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divided the thing of 2:8 to 0:10 into two phases by cooling one by one. It became a uniform 
compatible mixed solution system again with heating, and the change of state of a uniform 
compatible mixed solution system-part liquation intermediation system was able to be 
reversibly repeated with cooling and heating also about these solutions. 
[0018]the cyclohexane:nitroalkane (nitroalkane is nitromethane, nitroethane, or its mixture) in 
example 2 Example 1 - when the ratio was changed, the temperature which shows the 
change of state of a uniform compatible mixed solution system-part liquation intermediation 
system changed. If the presentation of nitroalkane (mixture of nitromethane and nitroethane) is 
changed in the case of the cyclohexane:nitroalkane 2:5 (50 ml of : with a cyclohexane of 20 ml 
nitroalkane) as shown in drawing 2, Although the temperature which shows the state of a 
uniform compatible mixed solution system as well as Example 1 changed, about 25 ** of this 
temperature became high rather than the case of the cyclohexane:nitroalkane 1:5. 
Cyclohexane: Nitroalkane In the case of 1:1 (30 ml of : with a cyclohexane of 30 ml 
nitroalkane), the temperature of the change of state of a uniform compatible mixed solution 
system-part liquation intermediation system became high further, however, the rate of 
cyclohexane - cyclohexane: - even if it made it higher than the case of the nitroalkane 1:1, 
the temperature of the change of state of a uniform compatible mixed solution system-part 
liquation intermediation system did not change any more. The thing which change this solvent 
mixture into the state of a uniform compatible mixed solution system-part liquation 
intermediation system and for which things can be carried out became clear from this at a 
respectively corresponding temperature by changing the rate of cyclohexane, nitromethane, 
and nitroethane. 

[0019]The mixed organic solvent system to which such the characteristic added the organic 
solvent (for example, propionitrile) of cyclohexane acetonitrile and cyclohexane acetonitrile 
arbitration and organic solvents (for example, dimethylformamide) arbitrary to cyclohexane- 
nitroalkane was also observed. 

[0020]Temperature characteristics of the change of state to a uniform compatible mixed 
solution system of an example 3 cyclohexane-dimethylformamide (DMF)-dimethylacetamide 
(DMA) mixed solvent system. In 310 ** of figures, and breath pressure, 50 ml of mixtures of 
DMF and DMA were added, and the solvent system which combined with the reaction vessel 
(glass) the dimethylformamide (DMF) and dimethylacetamide (DMA) which are 50 ml of 
cyclohexane and an amide system organic solvent was prepared. An amide system organic 
solvent the mixture ratio of DMF-DMA 10:0 (50 ml : 0 ml), 9:1 (45 ml : 5 ml), 8:1 (40 ml : 10 
ml), 7:3 (35 ml : 15 ml), 6:4 (30 ml : 20 ml), 5:5 (25 ml : 25 ml), 4:6 (20 ml : 30 ml), What was 
changed into 3:7 (15 ml : 35 ml), 2:8 (10 ml : 40 ml), 1:9 (5 ml : 45 ml), and 0:10 (0 ml : 50 ml) 
was prepared and used. These 1 1 kinds of mixture of organic solvents were altogether divided 
into two phases (lower layer which uses as the main ingredients the upper layer which uses 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ip... 5/19/2009 



JP,2003-062448,A [DETAILED DESCRIPTION] 



Page 8 of 12 



cyclohexane as the main ingredients, and an amide system organic solvent) in 10 **. About 
this solution, when temperature was raised one by one respectively, it changed into the state 
of a uniform compatible mixed solvent system thoroughly by heating beyond the temperature 
shown in a graph. As long as it maintained [ these uniform compatible mixed solution systems ] 
at a high temperature beyond the equalized temperature, even if it did not perform a physical 
operation of stirring etc. from the exterior, they maintained the uniform compatible mixed 
solvent system in the state of settlement. Shortly after cooling again below to the temperature 
which will be in the state of a uniform compatible mixed solvent system, it separated into two 
phases (minute liquation intermediation system). The phenomenon of the change of state of 
this uniform compatible mixed solution system-part liquation intermediation system can be 
carried out on a repetition reversible target with heating and cooling. 
[0021]Temperature characteristics of the change of state to a uniform compatible mixed 
solution system of an example 4 cyclohexane-acetonitrile (AN)-propionitrile (PN) mixed solvent 
system. In 410 ** of figures, and breath pressure, 50 ml of mixtures of acetonitrile (MeCN) 
which is 50 ml of cyclohexane and a nitrile system organic solvent, and propionitrile (EtCN) 
were added to the reaction vessel (glassware). A 2 tolyl system organic solvent the mixture 
ratio of MeCN/EtCN 10:0 (50 ml : 0 ml), 9:1 (45 ml : 5 ml), 8:1 (40 ml : 10 ml), 7:3 (35 ml : 15 
ml), 6:4 (30 ml : 20 ml), 5:5 (25 ml : 25 ml), 4:6 (20 ml : 30 ml), What was set to 3:7 (15 ml : 35 
ml), 2:8 (10 ml : 40 ml), 1:9 (5 ml : 45 ml), and 0:10 (0 ml : 50 ml) was prepared and used. In 
10 **, the ratio of MeCN/EtCN divided these 1 1 kinds of mixture of organic solvents into two 
phases (lower layer which uses as the main ingredients the upper layer which uses 
cyclohexane as the main ingredients, and an amide system organic solvent) or more in 2/8 
(minute liquation intermediation system). When temperature was respectively raised one by 
one to this solution, it became a uniform compatible mixed solution system by heating beyond 
the temperature shown in a graph. As long as it maintained [ these uniform compatible mixed 
solution systems ] at a high temperature beyond the equalized temperature, even if it did not 
perform a physical operation of stirring etc. from the exterior, they maintained the state of a 
uniform compatible mixed solution system in the state of settlement. Shortly after cooling again 
below to the temperature which will be in the state of a uniform compatible mixed solution 
system, it separated into two phases (minute liquation intermediation system). The 
phenomenon of the change of state of this uniform compatible mixed solution system-part 
liquation intermediation system can be carried out on a repetition reversible target with heating 
and cooling. 

[0022]Each single organic solvent or mixed organic solvent which constitutes the state and 
solvent system of a uniform compatible mixed solution system which dissolves uniformly the 
chemical entity at the time of using the solvent system of this invention here is divided into the 
phase used as the main ingredients, It is for explaining that said chemical entity is divided into 
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the phase of separated 1 , and that it is a solvent system which will be easy to separate a 
chemical entity after a chemical reaction if it puts in another way. 

[0023]Explanation of the system of recovery of said photoreaction initiator to the phase which 
the dissolution-part liquation intermediation system to a uniform compatible mixed solution 
system of the photoreaction initiator in a solvent system separated. 

In 525 ** of examples, and breath pressure, the cyclohexane:nitroethane:nitromethane 15:4:1 
(15 ml : 4 ml : 1 ml) is put into glassware. In these temperature conditions, the upper layer 
which uses cyclohexane as the main ingredients, and nitroalkane (nitromethane and mixture of 
nitroethane) were divided into the lower layer used as the main ingredients. When 1 mg of 
methylene blue (photoreaction initiator) was added to this solvent system, not less than 99.9% 
dissolved in the lower layer. Next, when this mixed solution was heated at 45 **, it became a 
uniform compatible mixed solution system, and methylene blue also dissolved into said 
homogeneous solution system. Shortly after cooling this solution to 25 ** again, the solution 
was divided into two phases (minute liquation intermediation system), and not less than 99.9% 
of methylene blue was dissolved only in the lower layer (nitroalkane layer). In the nitroalkane 
mixture (composition ratio: nitromethane : nitroethane 4:1) used by this example. The ratio of 
cyclohexane to nitroalkane was able to be changed arbitrarily, the change of state of a uniform 
compatible mixed solution system-part liquation intermediation system was able to be repeated 
similarly, and methylene blue was able to be collected to the nitroalkane phase in the 
separation solvent system. 

[0024]The alternative oxidation reaction using the solvent system containing example 6 
electrolyte and an oxidizable organic compound is shown. The change of state of a uniform 
compatible mixed solution system-part liquation intermediation system and reactivity are 
shown in drawing 5. Cyclohexane nitroethane:nitromethane 1:3 2 (cyclohexane nitroethane : 
with a nitromethane of 1 ml 3 ml : 2 ml) mixed solution was prepared with 20 ** and breath 
pressure. The organic solvent system was divided into two phases at this time. 10 mg of 
hexadecanethiol was added as 200 mg of lithium perchlorate, and an electrolysis substrate as 
a supporting electrolyte to this mixed solution. In the lower layer (phase which uses nitroalkane 
as the main ingredients and lithium perchlorate is mainly dissolving) of this solution, a glassy 
carbon electrode (working pole), The platinum negative pole, and silver and a silver chloride 
normal electrode were inserted, potential was changed by a round trip (cyclic voltammetry) and 
100-millivolt per second to -0.2-2.0 volts, and the current amount corresponding to it was 
measured. At this temperature, since the solvent system was in the state of a separation 
solvent system as a result, oxidation of hexadecanethiol was hardly started and the 
remarkable peak which shows oxidation of a thiol group was not observed. 
[0025]Next, the whole became a uniform solution when this solution was heated at 55 ** 
(uniform compatible mixed solution system). When the potential-current curve was similarly 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ip... 5/19/2009 



JP,2003-062448,A [DETAILED DESCRIPTION] 



Page 10 of 12 



measured in this state, the signal which shows oxidation of a thiol group very notably was 
observed. When it cools at 20 ** further again and a potential-current curve is measured, this 
oxidation wave is no longer observed. Since most supporting electrolytes dissolve in a lower 
layer (nitroalkane phase) and most electrolysis substrates are dissolving in the upper layer 
(cyclohexane phase) from these things after the solution system has carried out phase 
separation (minute liquation intermediation system) at 20 **, the electronic transition in an 
electrode surface does not happen. However, since a supporting electrolyte and an electrolysis 
substrate dissolve into a homogeneous solution after carrying out a uniform compatible mixed 
solution system, it is because the discharge to an electrode takes place easily. Thus, by 
controlling few temperature changes, the distribution state in the solvent system of an 
electrolyte or a solute can be changed, and advance and selectivity of a chemical reaction can 
be controlled. 

[0026]Example 7 octadecyl Electrolysis Diels-Alder reaction of 2,5-dihydroxy benzoate and 
2,3-dimethylbutadiene. Octadecyl 12 mg of 2,5-dihydroxy benzoate and 30 mg of 2,3- 
dimethylbutadiene are dissolved in 5 ml of cyclohexane, and 3 ml of nitroethane, 2 ml of 
nitromethane, and 50 mg of acetic acid are added further. This solution was divided into the 
two phase in 25 ** breath pressure. It became a uniform solution when this was heated to 68 ** 
(breath pressure). In this state, a platinum board is used for the anode at the glassy carbon 
plate negative pole, and it is with the terminal voltage of 2.0 volts, and 0.3 mA of current. 
Quantity of electricity which is equivalent to 2.2 electrons per benzoate monad was given. 
Then, to 25 **, cooling and after carrying out phase separation, output was collected from the 
cyclohexane phase for reaction mixture. 48% of yield. The above-mentioned reaction formula 1 
is shown below. 



[0027] 
[Formula 1] 




[0028]Chroman composition by example 8 photoelectron transfer. It is 3 in the bottom of the 
condition of 25 ** and breath pressure, and the Pyrex (registered trademark) glassware. - [1- 
(2-hydroxy-4,6-dimethoxyphenyl)-3-methylbutylthio] 7.2 mg is added for 5.2 mg and alpha 
phellandrene to 5 ml of cyclohexane, 4 ml of nitroethane, and the solvent system of 1 ml of 
nitromethane, and propanoic acid is dissolved. Furthermore, it is lithium perchlorate (the 
carbon-sulfur joint cleavage reaction accompanying the photoelectron transfer of the sulfur 
atom which runs by carrying out an optical exposure to methylene blue). [ and ] And the 
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function of a promotion operation of intermolecular ring closure is carried out. 264 mg and 2.3 
mg of methylene blue are added, and it is made to dissolve thoroughly. Lithium perchlorate 
and methylene blue dissolved in the lower layer (nitroalkane phase) thoroughly. By heating this 
solution to 55 **, it was made to equalize thoroughly and irradiated with the halogen lamp (from 
a light lamp and 400 nm of wavelength bands to 700 nm) from the glassware exterior under 
the argon gas air current for 4 hours. Phase separation happened again by cooling reaction 
mixture to 25 ** after the end of an exposure (minute liquation intermediation system). At this 
time, methylene blue, lithium perchlorate, the disulfide generated with reaction advance, and 
unreacted raw materials were collected by the lower layer. Output was collected by the 
cyclohexane layer. 53% of yield. The reaction formula 2 of the above-mentioned reaction is 
shown below. 



[0029] 
[Formula 2] 




[0030]ln an electrode reaction, the organic solvent which dissolves a supporting electrolyte and 
it other than an electrolysis substrate (it is an oxidizability substance when performing 
electrolytic oxidation) is required. Generally an electrolysis substrate and a supporting 
electrolyte must be added in single compatible liquid, an electrode reaction must be performed, 
and the output and the supporting electrolyte which were obtained from the electrolysis 
substrate by the chemical alteration after ending reaction must be separated. By using the 
solvent system which can carry out a change of state reversibly in Examples 5, 6, 7, and 8 by 
changing temperature conditions into two solvent system states of uniform compatible mixing 
unit systems and a separation solvent system, The chemical reaction (a photochemical 
reaction, an electrolysis reaction) was carried out in the state of uniform compatible mixing unit 
systems, and separation of two or more ingredients (for example, output and an electrolyte) 
has been further realized in the state of the separation solvent system. 
[0031] 

[Effect of the lnvention]As stated above, the change of state of a uniform compatible mixed 
solution system and a separation solvent system is easily controllable by control of 
temperature by using the solvent system of this invention, The outstanding effect that the 
processor treating the chemical which can realize easily separation and refining of control of a 
reaction, output, etc. by control of this change of state, the system of reaction, etc. can be built 
is brought about. Since the characteristics, such as an electrical property, are controllable by 
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the change of state of a uniform compatible mixed solution system and a separation solvent 
system, the outstanding effect that the design of the functional system using these 
characteristics is also possible, and construction of new art can also be expected is brought 
about. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Are a solvent system which consists of two or more sorts of single organic solvents or 
mixed organic solvents, and this solvent system, This solvent system. Two or more sorts of 
single organic solvents or mixed organic solvents to constitute two or more sorts which 
constitute a uniform compatible mixed solvent system which carried out compatible mixing 
uniformly, and this solvent system of said single organic solvents or mixed organic solvents in 
the two solvent system state with a separation solvent system divided into two or more sorts of 
phases used as the main ingredients temperature conditions. A solvent system being able to 
dissolve uniformly a chemical entity which dissolves only in a single organic solvent or a mixed 
organic solvent of 1 on conditions which can carry out a change of state reversibly, and 
constitute this uniform compatible mixed solvent system by changing. 
[Claim 2]A chemical entity is a chemical entity which participates in a reaction, and a phase 
which uses as the main ingredients an organic solvent or an organic solvent system of at least 
1 which constitutes a solvent system dissolves one ingredient of a chemical entity which 
participates in said reaction at least, And the solvent system according to claim 1 not fulfilling 
conditions which advance a substantial chemical reaction in the state of a separation solvent 
system, but fulfilling conditions which advance said chemical reaction only in a state of a 
uniform compatible mixed solvent system. 

[Claim 3]A single organic solvent or a mixed organic solvent of 1 comprises a compound of a 
cycloalkane series, The solvent system according to claim 1 or 2 characterized by a thing as 
which other single organic solvents or mixed organic solvents are chosen from a group which 
consists of nitroalkane, nitril, alcohol, alkyl halide, an amide compound, and sulfo- KISAIDO, 
and which comprises a kind at least. 

[Claim 4]A carbon number is 1 , 2, or 3, and a carbon number of an alkyl group of nitril of an 
alkyl group of nitroalkane is 1 , 2, or 3, The sum total of an amide compound of a carbon 
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number of an alkyl group of N-dialkyl or N-monoalkyl amide and an acyl group, or a formyl 
group is six or less, The solvent system according to claim 4, wherein carbon number of 
alcohol is eight or less, and a carbon number of an alkyl group of sulfo- KISAIDO is 1 , 2, or 3 
and a carbon number of an alkyl group of alkyl halide is six or less. 

[Claim 5]Are a solvent system which consists of two or more sorts of single organic solvents or 
mixed organic solvents, and this solvent system, This solvent system. In the two solvent 
system state with a separation solvent system which divided two or more sorts of single 
organic solvents or mixed organic solvents which constitute a uniform compatible mixed 
solvent system in which two or more sorts of single organic solvents or mixed organic solvents 
to constitute carried out compatible mixing uniformly, and this solvent system into two or more 
sorts of phases used as the main ingredients, temperature conditions. A solvent system being 
able to dissolve uniformly a chemical entity which can carry out a change of state reversibly by 
changing, and dissolves only in a single organic solvent or a mixed organic solvent of 1 in a 
state of this homogeneous-mixing solvent system is used, Using a chemical entity which 
participates in a reaction as a chemical entity, after addition of this chemical entity, Make it 
temperature conditions which realize a state of a uniform compatible mixed solvent system of 
fulfilling conditions of a chemical reaction, and a reaction is advanced, Subsequently, two or 
more sorts which constitute this solvent system of each single organic solvents or mixed 
organic solvents are adjusted to temperature divided into two or more phases used as the 
main ingredients, a phase which uses a single organic solvent or a mixed organic solvent of 1 
as the main ingredients for output ~ or a manufacturing method of a compound carrying out 
separate recovery as a sludge. 

[Claim 6]A single organic solvent or a mixed organic solvent of 1 comprises a compound of a 
cycloalkane series, Other single organic solvents or mixed organic solvent systems 
Nitroalkane, nitril, A manufacturing method of the compound according to claim 5 using a 
solvent system which is chosen from a group which consists of alcohol, alkyl halide, an amide 
compound, and sulfo- KISAIDO, and which comprises a kind at least. 

[Claim 7]A carbon number of an alkyl group of nitroalkane is 1 , 2, or 3, and a carbon number of 
an alkyl group of nitril is 1 , 2, or 3, The sum total of an amide compound of a carbon number of 
an alkyl group of N-dialkyl or N-monoalkyl amide and an acyl group, or a formyl group is six or 
less, alcohol is eight or less carbon number -- an alkyl group of sulfo- KISAIDO - a carbon 
number - 1 and 2 - again - or a manufacturing method of the compound according to claim 6 
which is 3 and is characterized by an alkyl group of alkyl halide using a solvent system which 
is six or less carbon number. 

[Claim 8]A manufacturing method of the compound according to claim 5, 6, or 7 characterized 
by advancing a reaction by electrolysis using an electrolyte as a chemical entity which 
participates in a reaction. 
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[Claim 9]A manufacturing method of a compound given in claim 5, 6, or 7 irradiating the 
system of reaction with light of ultraviolet - visible light, and advancing a reaction. 



[Translation done.] 
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[00 2 0] 3 

30 y?n^if> -y^fWA7S K (DMF) - v 
^f-^T-fc h T 5 h" (DMA) S-^j8jK3Rf)^-ffliSl 

1 0°C, -SREtctsv^T. J^JtE^li (^Xi) ty^ 

o^^y 505 ij y -y h^fc r 5 Fitiflt'i^ 

y^f-;W?^AT5H (DMF) fcil/^f-^T-th 
75 F (DMA) b^m^bittz : S^yxf- A^DM 
F t D M Acoa^Bl* 5 0 5 'J 'J -y WHfiJl! 1 
fc. T5 F^ffi§«(iDMF ■ DMA«Oii-g-Jt£ 1 
0:0 ( 5 0 5 'J y ■y Y)V : 0 5 <J <J -y F^) . 9 : 1 
40 ( 4 5 5 'J 'J -y h)V : 5 5 'J U ■'/ b)l) , 8 : 1 (40 
5 'J 'J -y F;l^ : 1 0 5 'J U v F;l^) , 7:3 ( 3 5 5 U 
y -yWk 15 5 y 'J -y f-/F) , 6 : 4 ( 3 0 5 'J U -y 
F;F : 2 0 5 'J 'J v h/F) . 5 : 5 ( 2 5 5 U U y F 
;F : 2 5 5 >J >J -y b)V) , 4:6 ( 2 0 5 V 'J -y h/F : 
3 0 5 'J 'J 7 F;F) , 3 : 7 ( 1 5 5 y y 7 F/F : 3 5 
5 y 'J -y F;F) . 2 : 8 ( 1 0 5 V V ••/ b)V : 4 0 5 V 
'J -v F;F) , 1 : 9 ( 5 5 y y 7 F;F : 4 5 5 y y 7 F 
>V) , fciy'O : 10 ( 0 s y 'J -y F/F : 5 0 5 y y -y 
F;F) tSS^fefc^SUHL-Cfflv^. lSH 

50 c7)W^^-^J«t-^T. 1 0°Ctfc^-T2ffl (y^ 
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mb-t&TM) izmhti. zmmz^x. 
mmmmtz bzh, ?~yy t^-rsstuitjn* 

marizMtf^m^-it. itkt;: 2 stratus: (^st 

[00 2 1] »4M4 

i^o'v^y-7-tebx h y;t/ ( AN ) -Tot^x 

l o°c, -mmzm^x, RJJSSW (^5XWS) £5" 
? 5 0 5 >J U -y b )Vb - b 'J )l^mUMX 

*47th-h'JA'(MeCN) fcit/Tntr^x MJ 
;b (EtCN) <7)ii^*50 5UU-yh^t^m!lDL 
fc. _ b U^ffW^tiM e C N/E t C NffM^it 
£■ 1 0 : 0 ( 5 0 5 'J U 7 Wb : OS 'J 'J «y b/b) , 
9 : 1 ( 4 5 5 U U >y b;b : 55 'J 'J ••/ b/b) , 8 : 1 
( 4 0 5 U U v Mb : 1 0 5 U U >y b/b) , 7:3 (3 
5 5 U U v b/b : 1 5 5 >J 'J v b/b) , 6:4 ( 3 0 5 
U U -y b/b : 2 0 5 'J 'J >y b/b) , 5 : 5 ( 2 5 5 U U 
7^: 2 5 5 U U -y b/b) ,4:6(205 'J U-yb 
/b : 3 0 5 U 'J >y HP) , 3 : 7 ( 1 5 5 U U -y b/b : 
3 5 5 U U «y b/b) , 2:8 ( 1 0 5 U 'J >y b/b : 4 0 
5 U U 7 b/b) , 1 : 9 ( 5 5 y 'J -y h/L- : 4 5 5 y y 
■v b/b) , £J;t>'0 : 10 ( 0 5 'J 'J -y b/b : 5 0 5 'J 

v-vb!V) tuzhcommi-cm^fz, zix^i m 
mco^m@MWL£mm e c n/e t c N^tb^/s 

UWcfc^T, 1 0 t CtfcV>T2ffi (isfwo.^y-y* 

JB) £#StLfc MMI) . zmmzMtx, # 
*8<Ki&K*±tf ft t i * , tSiiBKEUitlin 

mtiztizx^x, ^ mmw^mmmt^^tz. z 
ti t, (r,m-mmM^mmmi , f t l fciastuioia 

$ 5r < X , If M^T^ffli8S^^<9«ffi£* 

sit. it, %-fflm H ^§««*®t^sssiii 

[00 22] iiTIi, ^BJ^SS^XxA^fflV^ 



(6) ^M2 0 0 3-6 2448 

1 0 

Ltz-crM I - Wt d (L 7Vc ^7 ^Sl 3 tl Sit, mmti 

» s z t & KWts fcftco L coxh h . 

[0023] mtisXT&izm&mmmiey&i- 

y : ^bo^^y 1 5:4: 1 ( 1 5 5 U U >y b)P : 4 
10 5 y 'J •/ : 1 5 y 'J -y b;b) Sr^'^X^HtAii 

zcoi&mmixn. ^a^^-y^^m-bi-i 

±M&£V-hvT)V#y (- bn^^yfciy'- bo 
««^^f-At^-?-yy7'Vb- (^JCiflteffl) i5y 

^A^nL/iti^, 9 9. 9%ja±*«TJlt?gjB 
tfc. ^dcO?I^?g&4 5 5 CtM-rSt, 

if if t '£i«if^ t^o, ^ f - b- y 7)1- i> mi£)-mw& 
ttyzmmitz, ttz, zcom^ns.2 5'ctx^mt 
hb. mhmmi±2mzftmi wmmm , ^f- 
20 v y ?)V-{$ 9 9.9 %m±^TJf (-bo r;b* y 
m) \z<n*mmLti. ^mmmvm^tz-bnT^y 

m&fa (fflfiJUt: -bo^^y : -bOX^y4 : 1) 
Tli, ^^n^-9-yt-bor;b^y^J:tSrfiEt^ 

ikz'mmi. fttmtm'cii* f - v y 7Vb- *■ - b o 
T)Vf) vmvmth Z b i?X% It . 

[0 0 24] Htt0|6 

30 wffimmBmLiwm&m^z^ . 2 or, - 

MET, y^a^tfy : - box^y : -bo^^y 

1:3:2 (y^O^-^y : xbax^y :"hn^ 

?y 1 5 y y •/ b;b : 3 5 y y y b^ : 2 5 y y ? b 

t^ffiLfe. i«if^iWi«tSf#m»St LTS«K 

y-f7A 2 0 0 s y fyAiiXx/nmmmb ix^^r 

fi]y^-)V\ 0 5 y^"5AS:f^DL/ , -c„ ic7)f§ii 
coTl (-Fnwy^^t U ±t LT« 
M 'J i- *? A ^'i§» L*CUl>ffl) ll^7 7y-^-*>t 

40 s (f^ffls) , mmm, m ■ mmmmtmmx 

L, -0. 2-2. Otf'/bb^TiifM (^^y-y^^' 

/wwf'H, 1 0 0 5 y btt#T"fl;fi^^t 

^ifT^yf-^-^K^i^t'fci^T, 

[0025] ore iSOiiSSr 5 5'CailiLtJ: i 
^Ha&s%-=5:Jgat{c5:ofc (%-ffli§ift^i§iS 

^) o i^^-r^ii!c€e-«SftHff}i^L^ti 
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1 1 

fufc. SttB^2 0-Ct:^aiLT*fi-«SElfll«*M * 
ti!>(OZbfrt>, 20 •CtSNas&M&SHi ( 

•5t, ^-f^sg^^sw-r^ifctioT. m» io 
mmm-'mmmm-ti ; t * . 

[0 0 2 6] HMS0IJ7 

t^^f^ 2, 5-y't Fndr^yy"x-h fc 
2,3- i?*+)V79 -Jx.yaMm f 4 -iVXTiVf- * 



mM2 0 0 3- 6 244 8 
1 2 

hl2i'jm > 2 , 3 - >?X ^7"? y'xy3 0i 

£>£xhnx?y3$yy-y WK -bn**!^ $ 'J 
U -/ Pl50Sy 7yA£m\i-?& . 2 5*0-^ 

€E2 . o sK/p k . 3 $ u ry^TT" ov 
x- o 2 . 2m^zm^-tim^M^^i 

fc. RjEfI&2 5 0 C^-C"^ffl. ffl#At3-££ 

ft. 4^ft£y?o^Hfyffl^0JKUc o 1R*4 8 

[0027] 
[ftl] 



[0 0 28] mMM8 

Ts aMV 7 W (fifMfl) #5*38SJB*>4»?, 3- 
C 1- (2-th*ndfj/-4, 6-y^H-/7x- 

;t/) - 3 -^/i^/w^o w^ss 5 . 2 s y 

iiit/fl!— 7i5yh*W*7. 2Sy^5A 
^y^pA.^tfy 5 S y y >y h/k xhnx?y4 $ U 
y - y - t-n^y l = y y y f;i/«IlyXfA 

feJ:t/^fSf0WbSJtE;coffiji^ffl^«isg&-t5. ) £2 

64 5 y^Afc^l^yTVl— 2. 3 5 'J^5A*i8 



fc o d 5 5 °C 4 ■CJlfflS't £ £ fc t J: *K £££ 

y\nyy5>-7 (^1*^7% &£«4 0 OnmK 
700 nm) £4B8BIJiaif Ufc. SBMttm SJtKflE* 
2 5°CiTWtl. i t fc J: 0 , BrflB4Mt*«SBi ofc 
<#«$88jfc) T«fc<±.x^y7>-, 

i&tmm o a s asjMft stfijt tfc yx^7 ^ 
30 h\ fsxv^KmmMmwztitz. ttz, y?n^ 

[0029] 
Ut2] 



$ 0H s r H f 




[0030] ns^ts-m. nmmm (mmmit^m 



1/J(HO I CCH t CH ? 3) 2 S^»S2 

[0031] 
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z ti h mm. z f m-t h mm >- x ^- a <nwm *> 



) tfM2 0 0 3-6 244S 

1 4 

[03] y^nMty-y^f;WM7S F (D 
MF) -S^-W-fchTSK (DMA)ft«flNK$tt 

[H4] ^nMfy-nb-by;MAN)- 
rnt^- h U;K P N ) 

[H5] ^-ra.mflM.n,^- mkn^~f l^fl 



JSiJt 



5<> 



[02] 




DMF/DMA (v/v) ' 1 
10/0 9/1 8/2 7/3 6/4 5/5 4/6 3/7 2/8 1/9 0/10 

S^Jt CSS) 



10/0 9/1 8/2 7/3 6/4 5/5 4/3 3/7 2/8 1/9 0/10 
NM/NE (Wv) 

CH v^P^^-*> NM -hD NE ^hPX^> 
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FI 7-73" 

C0 7C 69/003 D 
69/757 Z 
C 0 7 D 311/82 

F^-A(##) 4C062 HH17 

4G075 AA13 AA22 BA04 BB05 BD15 
CA02 CA03 CA20 CA32 CA33 
DA01 

4H006 AA02 AC2S AD16 BB11 BB1S 
BCOO BC51 BJ30 BR70 KA31 
KC20 



(51) Int. CI. 7 

C0 7C 69/003 
69/757 
C 0 7 D 311/82 
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